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Injection locking of two DFB semiconductor lasers opens new possibilities to generate effective signals for optical 
sensing, in order to reach better performances. The principle is in essence very simple: a small fraction of the light of an 
isolated master laser is injected into the cavity of a slave laser. If the frequency difference between the 2 lasers lies 
within the locking range (typ. 1 GHz), the slave laser leaves 
its own frequency to be faithfully phase-locked on the 
master laser frequency. 
Smart configurations make possible the generation of a 
wide range of signals that are difficult to obtain using 
standard configurations and often with qualities exceeding 
those obtained using external modulators.
The master laser is operated in 
CW mode and the current of the 
slave is modulated at the 
modulation frequency. The 
carrier of the slave locks on the 
master emission line, resulting in 
no frequency dithering and therefore no unwanted FM modulation. 
This is simply achieved 
by modulating the 
current of the master 
laser and by locking the 
slave on one of the 
modulation sidebands. 
The frequency difference of the 2 lasers is thus perfectly 
stable  and a pure beat note is obtained.
The slave laser is locked on its own emission, after phase 
modulation and a time delay resonant with the 
modulation. The frequency variations then add up 
constructively at each round trip until the sweep 
amplitude corresponds to the locking range.
The optical spectrum on the right shows the typical aspect 
of a broadband FM modulation.
Nanophotonics & Metrology
Polarisation
Control
Injection Locking
Master Slave
Signal output
Injection
Locking
Master
RF
Slave
Injection
Locking
Master
RF
Slave
-2 -1 0 1 2
Frequency, GHz
0
0.2
0.4
0.6
0.8
1
1.2
-10 -8 -6 -4 -2 0 2 4 6 8 10
Time, ns
In
te
n
si
ty
, a
.u
.
0
0.2
0.4
0.6
0.8
1
1.2
-10 -8 -6 -4 -2 0 2 4 6 8 10
Time, ns
In
te
n
si
ty
, a
.u
.
-2 -1 0 1 2
Frequency, GHz
Slave before locking
Ti
m
e
d
o
m
ai
n
Fr
eq
u
en
cy
d
o
m
ai
n
Slave after locking
Modulation indicesAM:   M=0.2
FM:    b=6.4
AM:   M=0.2
FM:    b=0.013
The current of the master is 
modulated while the slave is 
operated in CW mode. The 
instantaneous frequency of the 
slave locks onto the instan-
taneous emission line of the master. The slave shows no significant 
change of its emission power resulting in a pure frequency dithering. 
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